Administration of monoclonal antibodies against vascular cell adhesion molecule-1/very late antigen-4 abrogates predisposing autoimmune diabetes in NOD mice.
The interaction of vascular cell adhesion molecule-1 and very late antigen-4 (alpha 4 beta 1-integrin) has been recently known to be profoundly involved in the trafficking of lymphocytes from the circulation into the inflammatory tissues. To elucidate the role of these molecules in the development of autoimmune diabetes, the expression of these adhesion molecules on inflamed islets and the effects of administration of monoclonal antibodies to these molecules on insulitis and overt diabetes were evaluated in nonobese diabetic (NOD) mice. Immunohistochemical study revealed the overexpression of vascular cell adhesion molecule-1 on vascular endothelium near or within inflamed islets and alpha 4-integrin on islet-infiltrating mononuclear cells. Either anti-vascular cell adhesion molecule-1 or anti-alpha 4-integrin monoclonal antibody prevented the transfer of diabetes in irradiated NOD mice which received spleen cells from acutely diabetic NOD mice. When both monoclonal antibodies were administrated to NOD mice during 2-30 weeks of age, neither lymphocytic infiltration to islets nor overt diabetes was observed. Furthermore, administration of these antibodies even from 10 weeks of age could inhibit the development of insulitis and diabetes, whereas administration during 2-5 weeks of age could not. Splenocytes obtained from these treated mice showed no significant change of cytokine production and preserved the ability to transfer diabetes into NOD scid/scid mice. This suggests that treatment with antibodies against these adhesion molecules can inhibit insulitis and diabetes without affecting the Th1/Th2 balance or effector T cells. The blockade of vascular cell adhesion molecule-1/very late antigen-4 interaction would be suitable for therapeutical treatment of the predisposing and latent type I (insulin-dependent) diabetic subjects.